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TWO CASE STUDIES  
1. Precision Navigation Under Keel Clearance Project at the Port of 

Long Beach  
 

 
 
 
 
 
 
 
 

2. 3 Day flooding index at Cardiff, Ca 
 

 
 

The value of the observations and models for human safety, economics, 
and the environment.  



64 Active Stations Updated Every 30 Minutes. 
cdip.ucsd.edu, ndbc.noaa.gov, sccoos.org  
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CASE STUDY ONE:  Under Keel Clearance Project 
The Challenge:  Very Large Crude Carriers (VLCCs) & ULCCs entering 
the Port of Long Beach 

M/V Solana passing Jacobsen Pilot Station enroute pier 121, Tuesday 23 September 2014 
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Approach to port of 
Long Beach… 

 
Channel dredged to 76 feet 
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76’ MLLW 65’ Max Draft allowed 

With Zero Pitch, there is 11’ of under keel clearance 

11’ Under Keel Clearance 

WWAVEA 

76’ MLLW 65’ Max Draft 

1.4’ Under Keel Clearance 

With 1 degree of Pitch, there is a 9.6’ increase in draft for a 1,100 foot tanker: 

1.4’ 
UKC!! 

WAVES ON THE STERN (FROM THE SOUTH) CAUSE THE VESSELS TO PITCH 
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The Present: 
 
GO/NO GO decision 
made using: 
 
 CDIP Swell Warnings 
 CDIP Buoy Reports 
 Experience 
 Seaman’s Eye 
Observed pitch & roll 

far enough offshore to 
permit “bail-out” 
before committing to 
channel 

Site 18 

Site 19 
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Moving to the Future…  Under Keel Clearance 
Project with PROTIDE: 

 

& PIER T121 USERS 

Stakeholders: 

Partners in providing critical weather, wave, and swell information to UKC: 



Industry Benefit of the Under Keel Clearance 
Project – Reduce Offshore Lightering 
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SAFETY:  
 Reduces overall risk of transporting oil on West Coast (50% of 

California’s oil comes from the Port of Long Beach) 
 Reduced personnel injury/exposure for the line handlers; Lessens 

crew man hours in demanding operations. 
Economics: $100,000 - $200,000 per day to keep a tanker offshore  
Environment: Reduces oil spill risk by requiring fewer oil transfers. 
Efficiency: Eliminates additional tanker needs. 



Spatial variation due to 
island shadowing and 
deep water canyons 
allows coastal variability. 
 
Wave heights differ 
according to direction of 
the waves. 

Challenges of developing a wave model for Southern California 

Jul 24, 2009 

Port of Los Angeles 
and Long Beach 
sheltered by Catalina 



Full Directional Wave exposure for San Pedro 
buoy (1998-present)  

Predominantly  
Due West!  



San Pedro Buoy observation vs WW3 Model Predictions 
- Messaging to Jacobsen Pilots & MX SoCal 

Wave Watch III Model is over 
predicting by >1 ft Significant  
Wave height.  
 

Prediction site: SP018 
Date (PST)  14+ Hs 14+ Tp 14+ Dp Tot Hs Tot Tp Tot Dp 
   (ft)  (secs) (deg T) (ft)  (secs) (deg T) 
2015-03-25 04:00 pm 2.82 18.18 175 3.18 18.18 175 
2015-03-25 07:00 pm 2.85 18.18 175 3.28 18.18 175 
2015-03-25 10:00 pm 2.89 16.67 173 3.41 16.67 173 
2015-03-26 01:00 am 2.85 16.67 173 3.38 16.67 173 
2015-03-26 04:00 am 2.82 16.67 173 3.25 16.67 173 
2015-03-26 07:00 am 2.82 16.67 173 3.18 16.67 173 
2015-03-26 10:00 am 2.72 15.38 173 3.05 15.38 173 



 
• Fortunately, talented people at the 

National Climate Prediction Centers 
(NCEP) are developing a Nearshore Wave 
Prediction System model for the San 
Pedro Bight.  
 

• While this model is being developed and 
validated, PROTIDE is using the CDIP 
wave model.  



SP020  
68.27 ft depth 
 
 
 
SP021  
83.20 ft depth 

3 wave buoys support the UKC project.   
CDIP Wave model locations identified. 

Hourly submission to ProTide. 



Display at Marine Exchange. 
Buoys update every 30 minutes. 



• CDIP model underprediction of long period swell highly 
pronounced due to reflection from the Long Beach breakwater.  

GREEN - CDIP wave model 
BLUE    -  Long Beach Wave Buoy 



Buoy 
observations 

(red) and CDIP 
forecast wave 
model output 

(green) driven by 
WWIII. 

 
 

Model over predicting 
by 1 meter.  



Observation validation is a work 
in progress!  

Accuracy of Under Keel Clearance is critical 
for safety of humans and vessel transits.  

 
MODELS need to be tested  
under all conditions  
(Approximately 1 year of wave 
 heights and wave directions).   



Winter 1983 
Leadbetter Beach 
Santa Barbara County 

Winter 1983 
Venice Beach 
Los Angeles County 

Winter 1988 
Huntington Beach 
Orange County 

Winter 1983 
Marine Room 
San Diego County 

Winter 1997 
Costa Mesa 
Orange County 

CASE STUDY TWO:  
NCEP 11/9/15 – 95% El Nino 

on West Coast 



CDIP Historic Database 
Maximum Significant Wave Height 

Mission Bay, CA 



Hwy  101 

Parking lots 

Cardiff  3 DAY WATER LEVEL FORECAST (Updates hourly) 



Model Parameters 

http://cdip.ucsd.edu/?nav=documents&sub=faq&xitem=cardiff_wl 



Community Engagement for Model Validation 

1. Photos that are geo-tagged (lat/long/time) 
2. Textual comments: “water was up to my knees!”  
3. Additional water level gauge 
4. Additional beach level elevations (MOBERM) 

Website  includes:  
Map of  flooding index locations 
Index of Historical Events (Hs, Tp, Dp, Photos, 
Comments) 
 



   High Tide Breakfast 
 
“The view only gets better during high tide as the waves crash 
against our picture windows. Savor a gourmet breakfast buffet 
and stunning views at this signature San Diego experience.” 
  

The Marine Room  

11/11/15 
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